Large economic returns to management of grazing lands for wildlife are often realized throughout Texas. Management of perennial pastures for livestock grazing and seed for game bird feed is restricted by the limited number of forage species with desirable seed production characteristics. Selected grasses with the desired seed production potential were evaluated for herbage yield and quality under intensive management. Green sprangletop (Leptochloa dubia (H.B.K.) Nees), plains bristlegrass (Setaria macrostachya H.B.K.), and 2 selections of kleingrass (Panicurn coloratum L.), Kleingrass 75 and Kleingrass 75-25, were harvested at 2,4, and 8-wk frequencies at a 5-cm stubble height throughout the 1978 and 1979 growing seaons. In vitro digestible organic matter (IVDOM) and percent leaf were determined at each harvest date. Herbage yields were progressively greater with less frequent harvests. However, optimum yields of highly digestible, leafy herbage were obtained at the 4-wk harvest frequency. Kleingrass 75 herbage yield (2-yr average of 10,042 kg/ha at the 4-wk frequency) was highest followed closely by Kleingrass 75-25. Green sprangletop yield was limited by lack of persistence. Herbage yield of plains bristlegrass was low, but its tolerance of frequent defoliation and limited moisture indicate potential value in harsh environments. IVDOM of green sprangletop (2-yr average of 63.8% at the 4-wk harvest frequency) surpassed Kleingrass 75-25 (62.1%) and Kleingrass 75 (60.7%). Both kleingrassselections produced high yields of quality herbage.
tion. Five-year average yields of kleingrass forage under different management practices ranged from 3500 kg/ ha to 6700 kg/ ha at College Station, Texas (Holt and Evers 1976) . At Weslaco, Texas, 3-year average annual forage production of kleingrass ranged from 9700 kg/ ha under dryland conditions to 18000 kg/ha under irrigation (Woodward 1980) . At Beeville, Texas, three-year average kleingrass production varied from 3000 kg/ ha with no applied fertilizer to 6300 kg/ ha with 67 kg/ ha nitrogen fertilization (Conrad 1976) . Under grazing in the Texas Coastal Bend, McCawley and Dahl(l980) reported kleingrass yields of 11,570 kg/ ha with beef production of 280 kg/ ha. Kleingrass seed production is diffcult to determine due to seed shattering and indeterminate flowering. Seed harvests have yielded from 125 to 225 kg/ ha at College Station, Texas (Holt and Evers 1976) .
Green sprangletop produces excellent quality forage. However, it is not persistent under grazing, often performing as a short-lived perennial under moderate to heavy grazing. Green sprangletop has been used in mixed range seedings to provide forage in the initial years after reseeding while other grasses in the mixture are becoming established. Gould (1975) pointed out that this grass is widespread and highly palatable but is seldom abundant. Plains bristlegrass is an important native forage species throughout much of its area of distribution. It is more persistent under grazing than green sprangletop. Since both of these grasses are commonly found as components of mixed plant communities, limited information is available on their potential forage production in pure stands.
This study was conducted to determine the herbage production and digestibility of green sprangletop, plains bristlegrass, and 2 selections of kleingrass at different harvest frequencies. The resulting herbage yield and quality data are needed in combination with seed production data for development of utilization systems for the dual use of grassland for livestock production and game bird habitat.
Materials and Methods
Green sprangletop, plains bristlegrass (Soil Conservation Service, PMT 4022), and 2 selections of kleingrass (Kleingrass 75 and Kleingrass 75-25, the latter being a selection for improved forage quality) were established as pure stands in field plots in the early spring of 1978. Seedlings were transplanted to the field in a randomized block design with 4 replications. Treatments consisted of 3 harvest frequencies and 4 grasses in a factorial arrangement. Each of the 48 experimental units (4 replications X 4 grasses X 3 harvest frequencies) consisted of a plot of 4 rows 4.5 m long on 50-cm row spacings. Each row contained I5 equally spaced plants. The Harvest frequencies were 2,4, and 8 wk with total yields each year consisting of 12 harvests at the 2-wk frequency, 6 harvests at the 4-wk frequency, and 3 harvests at the 8-wk frequency. A complete fertilizer was applied to all plots at the rate of 200 kg/ ha of N, P&s and KsO per year in 3 equal applications each year at the beginning of each 8-wk harvest period.
during the 1979 growing season. In contrast to the other grasses in this study, stands of green sprangletop were greatly reduced by the end of the 1979 growing season, especially at the 2-wk harvest frequency.
Separate samples were taken for forage quality and yield determinations. Samples for forage quality analysis were taken from the same 4 plants in each plot at each harvest date. This plant material was immediately separated into leaf blades and stems (including leaf sheaths and inflorescences when present). After drying, the separate fractions were weighed for determination of percent leaf. In vitro digestible organic matter (IVDOM) was determined on both leaf and stem fractions by the Tilley and Terry (1963) technique as modified by Goering and Van Soest (1970) . Herbage yield, percent leaf, whole plant IVDOM, leaf IVDOM, and stem IVDOM were subjected to analysis of variance with significantly different means separated by Duncan's multiple range test.
Plains bristlegrass produced the lowest herbage yields at all ages in 1978 (Table I) . However, herbage production of plains bristlegrass was essentially the same in 1979 as in 1978; while production of the other grasses decreased greatly (Table I ). In 1979, herbage yield of plains bristlegrass was significantly less than that of the kleingrass selections only at the 8-wk harvest frequency (Table I) . This apparent tolerance of plains bristlegrass to frequent defoliation and moisture limitations is in agreement with itsclassification as an "increaser" plant on many rangeland sites in the eastern portion of its region of natural occurrence.
Herbage Quality
Results and Discussion

Herbage Yield
Herbage production increased as harvest frequency decreased for both kleingrass selections in 1978 and 1979 (Table 1) . Similar increases in green sprangletop herbage production were obtained with less frequent harvest in 1978 (Table I) . Increases in herbage yield of green sprangletop in 1979 and plains bristlegrass in both years from the 4-wk to 8-wk harvest frequencies were comparatively small. Although total herbage yield was consistently greater at the 8-wk harvest frequency, leaf yield was as great or greater at the 6wk harvest frequency (Table 1) for all grasses. The increased yields obtained from 2-wk to 4-wk harvest frequencies were due to increase in both leaf and stem production. Increased yields from 4-wk to 8-wk haNeSt frequencies can be attributed to increased stem production (Table 1) with leaf senescence reducing leaf yields at the 8-wk harvest frequency in some cases.
Whole plant IVDOM was generally highest for herbage at the 2-wk harvest frequency and lowest at the 8-wk frequency (Table 2 ). There were no significant differences in IVDOM of whole plants between 2-wk and 4-wk harvests during 1978. The differences in whole plant IVDOM between 2-wk and 4-wk harvest frequencies were less than the differences obtained between 4-wk and 8-wk harvest frequencies for all grasses. IVDOM of the separate leaf and stem fractions generally followed similar trends to those of whole plants with changes in harvest frequency. Decreased IVDOM from 4-wk old to 8-wk old stems was especially distinct (Table 2) . Large decreases in percent leaf were obtained with increases in age of forage for all 4 grasses in both years (Table 2) .
Kleingrass 75 was consistently the leading herbage producer. However, Kleingrass 75-25 yielded significantly less than Kleingrass 75 only at the 2-wk harvest frequency in 1979. From the total yields (Table I ). yields at the individual harvest dates (data not shown), and visual observation of plants in the field, it appears that the production potential of Kleingrass 75-25 is not different from that of Kleingrass 75, but plant vigor under adverse conditions of severe defoliation and low moisture may be less for Kleingrass 75-25 than for Kleingrass 75.
Green sprangletop generally had the highest IVDOM for whole plant, leaf, and stem materials (Table 2 ). Other differences in IVDOM among the four grasses were not consistent, but overall Kleingrass 75-25, Kleingrass 75, and plains bristlegrass followed green sprangletop in order of decreasing IVDOM. Plains bristlegrass was lower in percent leaf than the other 3 grasses. Green sprangletop consistently had the highest numerical leaf percentage value, but the differences among grasses generally were not statistically significant.
Summary and Conclusions
Green sprangletop produced significantly less herbage than Kleingrass 75 in all cases except the 2-wk and 8-wk harvests in 1978 (Table 1) . Vigor of green sprangletop was greatly reduced during the extremely dry summer of 1978 and continued to decrease
The primary objective of grazing management for domestic livestock is the sustained production of adequate quantities of high quality forage. The pressure exerted on these 4 grasses with the 2-wk harvest frequency to a 5-cm stubble height was too severe to reach acceptable forage production levels. Extending the growth period between harvests from 2 wk to 4 wk resulted in substantial increases in herbage production. Forage IVDOM was decreased but not excessively. A further extension of the growth period between harvests to 8 wk resulted in still greater herbage yields. ' (%) of forage quality values for herbnge harvested during the 1978 and 1979 growing seasons (at three harvest frequencies) .
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Kleingrass 1979 1978 1979 1978 1979 1978 1979 Whole However, this increased yield was primarily stem material with low IVDOM levels. Reduced consumption of this low quality, stemmy grass would likely further limit animal performance. Optimum performance of grazing livestock on these grasses would be expected at grazing pressures similar to the 4-wk harvest frequency in this study.
In addition to immediate considerations for livestock production, the long-term maintenance of plant stands must be considered. The reduced yields of the two kleingrass selections from 1978 to 1979 may have been due to climatic conditions. However, reduced plant vigor due to excessive defoliation may have been involved especially at the most frequent defoliation level. Actual stand deterioration occurred in green sprangletop with greater stand loss under the most frequent defoliation. Management of green sprangletop for forage production could not be achieved over extended periods at defoliation levels similar to those used in this study. Either plant selection for longevity or a less intensive management system is necessary for sustained forage production from green sprangletop. Forage production of plains bristlegrass was low the first year. However, there was little decrease in plains bristlegrass yield in the second year even at the most frequent defoliation level. This suggests a tolerance of heavy utilization.
Both maintenance of plant vigor and increased seed production could be achieved with less frequent plant defoliation. At the 8-wk harvest frequency, normal plant ontogeny was permitted resulting in mature plants of all 4 grasses which were observed to have large amounts of seed. At the 4-wk and 2-wk harvest frequencies progressively less seed was produced since plants had less opportunity to develop beyond the vegetative stage. Management of warmseason perennial grasses for game bird feed may require less defoliation than is needed to maintain high quality forage. Some reduction in livestock production must be sacrificed for production of good seed crops. As mentioned in the introduction, Hendler (1979) reported excellent seed yields of these same species in systems involving periods of spring, summer, and fall deferment from grazing. Rotation systems would allow both intensive grazing management for production of high quality forage and areas of deferred grazing for seed production.
The kleingrass selections exhibited superior forage production potential among these grasses. Grazing studies are needed to determine whether the slight advantage in forage production shown by Kleingrass 75 will be offset by the higher digestibility obtained with Kleingrass 75-25 at the 4-wk and 8-wk harvest frequencies. The excellent digestibility of green sprangletop forage indicates that selection for forage production and plant persistence could have potential. Plains bristlegrass did not exhibit the desired yield potential under the conditions of this study. However, under extremely dry conditions, plains bristlegrass has potential to persist under more severe defoliation than the other grasses evaluated in this study.
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